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Abstract

1.

	

Chlorinated organic contaminants were analysed in samples of blubber
collected from New Zealand's Hector's dolphin (Cephalorhynchus
hectori ) and dusky dolphins (Lagenorhynchus obscurus ).

2.

	

Polychlorinated biphenyl (PCB) congeners were detected in all samples
analysed. Total PCB concentrations measured in these samples were
lower than those detected in cetaceans from other countries.

3.

	

Polychlorinated dibenzo-p-dioxin (PCDD) and dibenzofuran (PCDF)
congeners were also detected in many of the samples.

	

These com-
pounds were more common and present at higher concentrations in
Hector's dolphins than in the dusky dolphin.

4.

	

Data from this study will be used to perform pattern recognition analy-
sis of the contaminants detected. Using these methods we hope to be
able to better identify source areas for these contaminants.

5.

	

It is difficult to predict adverse effects of contaminants on the dolphins
at the level of the individual or population level. The fact that contami-
nant concentrations detected in New Zealand dolphins are consider
ably lower than concentrations in northern hemisphere cetaceans sug-
gests some margin of safety.

1. Introduction

Limited information is available on the occurrence and distribution of planar
chlorinated hydrocarbons (PCHs) such as polychlorinated biphenyls (PCBs),
polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans
(PCDFs) in the southern hemisphere. PCHs are known to bioaccumulate and
biomagnify, and recent studies have linked these compounds to reproductive
deficiencies in some wildlife species. Marine mammal species have been
shown to bioaccumulate PCHs to high concentrations
particular risk from the effects of these contaminants. This ability to accumu-
late high levels of PCHs also makes marine mammals excellent sentinel spe-
cies for contamination of the environment by PCHs

Recent studies have indicated that marine mammals around the New Zealand
coast are exposed to and accumulate considerable concentrations of planar
chlorinated hydrocarbons. Current work is focusing on the use of pattern
recognition techniques to evaluate possible sources of these contaminants.
To date this approach has been successful in identifying a contaminant pro-
file indicative of exposure in the open ocean environment. This profile is
characterised by very low levels of PCDD and PCDF and an increased preva-
lence of lower chlorinated PCB congeners. In contrast, the contaminant pro-
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file from inshore feeders shows a 'normal' abundance of lower chlorinated
PCBs and an increase in the levels of PCDD and PCDF congeners relative to
PCBs

We are now using these pattern recognition techniques to attempt to identify
different contaminant sources around the New Zealand coast. This approach
has been used in US studies. However, interpretation of these studies is com-
plicated by the relatively large home ranges of the marine mammals studies.
In this respect Hector's dolphin (Cephalorhynchus hectori) is a particularly
interesting species to study because it has a very small home range. In addi-
tion we are able to compare contaminant profiles from Hector's dolphin with
open-water species such as the common dolphin (Delphinus delphi ) and dusky
dolphin (Lagenorhynchus obscurus ).

In this study we have analysed samples of dolphin blubber from around the
New Zealand coast. A total of 11 dolphins (8 Hector's dolphins and 3 dusky
dolphins) have been analysed for PCDD and PCDF congeners. The same 11
dolphins along with another 4 Hector's dolphins have also been analysed for
PCB congeners.

2. Methods

Samples were obtained from various sources affiliated with the Department
of Conservation. Samples were stored frozen at -20
data for the individual dolphins is provided in Appendix 1.

PCDD, PCDF and PCB congeners were analysed as described previously
Samples were fortified with
extracted four times by blending with 30 ml 2:1 acetone:hexane. Extracts
were dried by passage though anhydrous
ness and redissolved in 50 ml of hexane. A 5.0 ml portion of the extract was
removed for gravimetric lipid determination. The remaining extract,after any
sub-sampling, was transferred to a separating funnel and washed repeatedly
with concentrated
(3 times). The extract was again dried through
chromatographed sequentially on columns of
and Carbopac C dispersed on Celite. PCB congeners pass through the
Carbopac column while PCDDs and PCDFs are retained and eluted into a sepa-
rate fraction. The PCB fraction was chromatographed on Florisil to isolate
the three non-ortho substituted congeners. All analytes were determined by
HRGC/HRMS on a VG70S mass spectrometer.

Full analytical details are available on request

until analysis. Biometric

concentrated to near dry-

PCDD, PCDF and PCB congeners and were

(8 times) followed by repeated washing with
before being

silica: NaOH/silica,
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3.

	

Quality assurance

The dioxin laboratory maintains WHO and TELARC accreditation for the analy-
sis of PCDD, PCDF and PCB congeners in a variety of environmental matrices.
Laboratory blanks were run with each batch of samples. All data analysis was
subject to strict quality assurance procedures.

4. Results

PCB congeners were detected in all samples analysed (Appendix 2). The sum
of the 19 congeners analysed varied from 0.37 to 4.17
parative data suggests that the congeners analysed represent, on average, 32%
of the total PCB concentration. Therefore total PCB concentrations in these
samples can be estimated to range from 1.2 to 14.4

The three most biologically potent PCBs are PCB#77 PCB#12 and PCB#169,
all of which owe their potency to their ability to assume a planar molecular
configuration
ples analysed. These congeners are less abundant than the other PCBs (their
concentrations are reported in pg/g). However, due to their biological po-
tency, these and two other more abundant but less potent congeners, PCB#105
and PCB#118, account for most of the biological potency of the PCB mix-
tures.

PCDD and PCDF congeners were also detected in many of the samples ana-
lysed (Table 3). Actual 2, 3, 7, 8-TCDD was detected at a highest concentration
of 7.02 pg/g. PCDD and PCDF concentrations were lower in the open-ocean
dusky dolphins than in the inshore Hector's dolphin. This phenomenon has
been demonstrated for other species of open-ocean cetacean,
demonstrates the limited distribution of these compounds in the atmosphere
as compared to PCBs.

Since PCDDs, PCDFs and PCBs are believed to act through the same receptor,
mediated mechanism, it is possible to calculate the total dioxin like potency
of a mixture of these contaminants by using toxic equivalency factors (TEFs)
for each compound
ing the potential for environmental mixtures of contaminants to cause ad-
verse effects. This method also allows a comparison of the relative risk of the
different groups of compounds.

For the calculation of toxic equivalents (TEs), the concentrations of individual
congeners in the sample are multiplied by their TEF value, which measures
their biological potency relative to dioxin. The TE contributed by each con-
gener in a sample can then be added to give a total TE concentration for that
sample. There is currently considerable effort going into determining the
appropriate TEF values for the different congeners, since there appears to be
significant variation in TEFs between species and between different biologi-
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The three coplanar PCB congeners were detected in all sam-
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cal endpoints
ues currently used for human health risk assessment

Total TE concentrations in the samples analysed varied from 0.3 to 200 pg/g
(Appendix 3) and total TE concentrations were lower in the dusky dolphins
than in Hector's dolphin. In addition TEs in the dusky dolphins were almost
exclusively derived from PCB congeners (Appendix 3).

5. Discussion

The concentrations of PCBs found in the New Zealand marine mammals ana-
lysed were considerably lower than levels detected overseas, particularly in
the northern hemisphere
in the dusky dolphins were similar to those previously reported for this spe-
cies
previously analysed

Few data are available on PCDD and PCDF in marine mammals. High concen-
trations of PCDD, PCDF and PCB congeners have been reported in killer
whale
tor's dolphins. Levels reported here are similar to those previously reported
from Hector's dolphin

The major aim of this project was to provide additional data for the pattern
analysis of contaminant profiles in Hector's dolphin. The addition of another
11 dolphins to the data currently held by ESR will greatly facilitate this analy-
sis. It is obvious from the data presented here that there is a marked differ-
ence in the contaminants found in Hector's dolphin compared with open-
ocean species. Using these data we hope to be able to identify contaminant
profiles characteristic of Hector's dolphins from specific locations. If this
analysis is successful we will be well on the way to identifying possible con-
taminant sources. This complex statistical analysis using these data is under
way.

The major question arising from these findings is what effect these contami-
nants could be having on the dolphins. Unfortunately this question is very
difficult to answer. Species vary greatly in their sensitivity to PCHS; even
closely related species can vary more than 1000 fold in their sensitivity to
these compounds. For this reason it is necessary to compare known effect
levels in a variety of similar species to attempt to infer effect levels in the
species of interest. As many of the necessary effect data need to be generated
in controlled exposure experiments, this type of data is practically non-exist-
ent for cetacean species. There is evidence that exposure to PCHs causes
immunological and reproductive anomalies in cetaceans
evidence is circumstantial and does not provide solid scientific evidence of a
cause/effect relationship

To overcome these difficulties we chose to use the TEF val-

(Appendix 4). In addition, concentrations detected

Concentrations detected in Hector's dolphin were similar to those

while considerably lower concentrations have been reported in Hec-

but much of this
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We are aware of only one study that has demonstrated a measured biological
effect of exposure to PCHs and even in this case the effect was not statisti-
cally significant
levels was observed in male Dall's porpoise with blubber concentrations of
PCBs ranging from 5.6 to 17.8
of those detailed in this report suggesting that New Zealand dolphins may be
experiencing some effects of these contaminant burdens. It cannot be deter-
mined if these effects will have an impact at the level of the whole animal or
population.
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Appendix 1. Biometric data for the individual
mammals analysed.

Appendix 2. Concentrations of individual PCB
cogeners (ng/g) in New Zealand marine mam-
mals.

Concentrations for PCB#77 PCB#126 and PCB#169 in pg/g. Concentrations for all other congeners in ng/g.
n.d. = Not Determined due to mass spectrometer technical difficulties.
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Appendix 3. Concentrations (pg/g) of individual PCDD and
PCDF congeners in New Zealand marine mammals.

Appendix 4. Comparison of total PCB concentrations in
marine mammals from around the world.

Predominantly Minke Whale
Predominantly Gray's Beaked Whale
Measured as the sum of 16 predominant congeners.
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